Aim: To assess the effectiveness of non-pharmacological interventions for pregnant women with symptoms of mild to moderate anxiety.
| INTRODUCTION
Anxiety disorders are the sixth leading cause of disability globally, in terms of Years Lived with Disability and accounted for 390 Disability Adjusted Life Years (DALYs) per 100,000 persons in 2010 (Baxter, Vos, Scott, Ferrari, & Whiteford, 2014) . Symptoms of generalized anxiety disorder (GAD) are associated with significant distress or impairment in social and occupational functioning and include: feeling restless or on edge; having difficulty concentrating; irritability; fatigue; muscle tension and sleep disturbance (American Psychiatric Association 2013). A high proportion of DALYs caused by anxiety disorders were experienced by females (65%) and DALY rates peaked for men and women in the 15-34 year age groups (Baxter et al., 2014) . Symptoms of GAD below the diagnostic threshold (Diagnostic and Statistical Manual of Mental Disorders [DSM] and International Classification of Diseases [ICD] criteria) were found to increase the risk of developing co-morbid mental health problems and somatic disorders. They were associated with high levels of distress; poor perceived physical health; impairment in psychosocial functioning and more primary health care use than in non-anxious individuals (Haller, Cramer, Lauche, Gass, & Dobos, 2014) . Haller et al. (2014) reported the median point prevalence rate of subthreshold GAD symptoms was 4.4% in two general population studies (Angst et al., 2006; Kessler et al., 2005) . In these studies anxiety symptoms were assessed via structured clinical interviews (SPIKE: Angst & Dobler-Mikola, 1985 ; WMH-CIDI: Kessler & Ust€ un, 2004) .
The prevalence of sub-threshold anxiety symptoms were double the rate of the full disorder and prevalence rates were higher for women than men. In postpartum women, the prevalence of one or more anxiety disorders (assessed via structured diagnostic interview) has been reported as 8.5% (Goodman, Watson, & Stubbs, 2016) . The prevalence of anxiety disorders in pregnancy varies widely in different reports, from 10% to 15% (Goodman, Chenausky, & Freeman, 2014 ; National Institute for Health and Care Excellence [NICE] 2014; Rubertsson, Hellstrom, Cross, & Sydsjo, 2014) . In a UK community sample of pregnant women at 18 weeks gestation, the prevalence was reported as 14.6% (Heron, O'Connor, Evans, Golding, & Glover, 2004) . Symptoms of self-report anxiety in pregnancy have been reported to be higher in the first and third trimesters with a notable decrease in the second trimester ( € Ohman, Grunewald, & Waldenstr€ om, 2003; Statham, Green, & Kafetsios, 1997) .
Elevated and prolonged anxiety in pregnancy has been associated with pre-term birth, foetal growth restriction (Ding et al., 2014; Littleton, Breitkopf, & Berenson, 2007; Rich-Edwards & Grizzard, 2005) and severe behavioural problems in developing children (Blair, Glynn, Sandman, & Davis, 2011; Cardwell, 2013; Davis & Sandman, 2010; Glover, 2014; Stein et al., 2014) . Mild to moderate psychological distress can be extremely debilitating for pregnant women and can affect a woman's general functioning (Furber, Garrod, Maloney, Lovell, & McGowan, 2009) . Anxiety during pregnancy has been reported to predict post-traumatic stress disorder (Czarnocka & Slade, 2000; Iles, Slade, & Spiby, 2011) 
| Background
The Healthy Child Programme (Department of Health [DOH] 2009) highlights possible interventions to support women with anxiety in pregnancy, including social support, assisted self-help and cognitive behavioural therapy (CBT). For pregnant women with a diagnosed anxiety disorder, CBT has been suggested as the first line treatment option (Marchesi et al., 2016) . The maternal mental health guidance (DOH 2012) stated that all women identified with mild to moderate mental health issues should be offered a range of support tailored to the needs of those women. The NICE guideline for perinatal mental health (NICE 2014) suggested that low intensity psychological interventions may benefit women with symptoms of mild to moderate anxiety which significantly interfere with personal or social functioning. However, services to support the emotional well-being of women are not always readily available and need to be strengthened Why is this review needed?
• The prevalence of anxiety disorders in pregnancy is reported between 10-15%. Severe symptoms of anxiety are associated with negative health outcomes for women and infants.
• Interventions to reduce symptoms of anxiety in pregnancy have the potential to improve health outcomes by developing coping strategies and preventing an escalation of symptoms.
• Research is required to confirm the effectiveness of interventions to improve symptoms of mild to moderate anxiety in pregnancy.
What are the key findings?
• A variety of interventions were evaluated which included: psychological, educational, supportive interventions and mind-body interventions.
• Most studies had small sample sizes and inadequate procedural reporting.
• The review provides a discussion of the intervention components in the included studies: duration, recruitment, eligibility criteria and attrition.
How should the findings be used to influence policy/practice/research/education?
• The findings identify where improvements can be made in further research in anxiety in pregnancy.
• The findings have relevance for healthcare professionals and researchers for service delivery and research design.
cope (MMHA 2013; NICE 2007) . However, the evidence of the effectiveness of interventions for mild to moderate symptoms of anxiety in pregnancy has not yet been determined (Glover, 2014; Ryan, 2013) Database). Visually scanning reference lists from relevant primary studies and reviews identified three additional studies for inclusion.
| Inclusion and exclusion criteria
The studies had to meet the following criteria to be included in the review:
Papers written in English and published since 1990. This period reflects the time since non-pharmacological interventions were recommended to support women's mental health during pregnancy (DOH 1999).
| Population
Studies with pregnant women of all parities across the three trimesters of pregnancy were included (including pregnant women from general populations and women with symptoms of mild to moderate anxiety). Studies with pregnant women with severe symptoms of anxiety and/or depression; under the care of specialist mental health services; less than 18 years of age; who lack capacity to provide informed consent and pregnant women with complex social factors (NICE 2010) were excluded.
| Intervention
Studies of non-pharmacological interventions were included. Nonpharmacological interventions include: physical; cognitive; behavioural and other complementary methods. Studies were included if the evaluation focused on the effects on symptoms of anxiety alone or anxiety and other psychosocial outcomes.
| Comparators
Studies with comparison groups which comprised any form of usual maternity care or other pharmacological or non-pharmacological interventions were included.
| Outcomes
Studies were included where the primary or secondary outcome measure included symptoms of anxiety identified by various selfreport measures or clinical interview measured at any time in the antenatal period prior to the onset of labour. Studies that did not include symptoms of anxiety as an outcome measure or where symptoms of anxiety were only measured in the intrapartum or postnatal period were excluded.
| Study design
Randomized controlled trials (RCTs) and pilot RCTs of non-pharmacological interventions, systematic reviews and meta-analyses were included. Non-randomized studies were excluded. Key search terms were: pregnancy; antenatal; prenatal; perinatal; antepartum; childbearing; intervention; anxiety; randomized controlled trial; clinical trial, review. A full search strategy is included in Appendix 1.
| Search outcome
After 45 duplicates were deleted, the search identified 5,222 potentially eligible papers which were individually assessed on the EVANS ET AL.
| 291 information provided in the study title and abstract. From these 5,168 records were excluded using the inclusion and exclusion criteria. Following inclusion of three additional papers identified through scanning reference lists of relevant studies, 57 papers were retrieved and the full text assessed. From these, 32 papers were excluded and the remaining 25 papers were selected for inclusion. A research supervisor independently read the potentially relevant papers and the papers identified for inclusion were agreed with any disagreements resolved through discussion with a second research supervisor. The literature search and inclusion process are detailed in the PRISMA flow diagram in Figure 1 (Moher et al., 2009 
| Quality appraisal
Twenty-five included RCTs were independently assessed by two reviewers (KE, JM). The studies were quality assessed using the Cochrane Collaboration's tool for assessing risk of bias (Centre for Reviews and Dissemination, 2009; Higgins et al., 2011) to evaluate six quality domains: sequence generation; allocation concealment; blinding; incomplete data; selective outcome reporting; and other sources of bias.
Many domains included in the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach are assessed in the review (Guyatt et al., 2008) , however an overall rating using the GRADE approach was not undertaken as: (1) anxiety symptoms was not the sole outcome measure in many included studies; (2) anxiety symptoms were assessed using different measurement tools; (3) many studies were small studies or pilot studies;
(4) most studies were assessed as having "unclear risk of bias"; (5) there was considerable clinical heterogeneity between the included studies. Therefore, it was not possible to draw overall conclusions for making recommendations based on confidence of the current evidence.
| Data extraction and synthesis
Data were extracted using a predesigned and piloted template which included the following headings: study design; intervention design; recruitment rate; number of participants; setting; outcome measures; control/comparators; results and comments. Data extraction tables were produced to present the study characteristics, results and risk of bias. A narrative description of the data was conducted.
Where outcome data were available, the studies were assessed Test not clearly stated in the paper and has been inferred from the information provided.
and types of intervention (psychological, mind/body, educational, supportive interventions) in the included studies.
To evaluate statistical heterogeneity, the chi-squared test was performed to generate the Q-statistic and the I 2 statistic was calculated (Centre for Reviews and Dissemination, 2009; Higgins & Green, 2011) .
A random effects model was considered to be the most appropriate method of analysis as it involves an assumption that the effects being estimated in the different studies are not identical, but follow some random distribution (Centre for Reviews and Dissemination, 2009; Higgins & Green, 2011) . The standardized mean difference (SMD) was used as the summary statistic for the self-report anxiety scores, with 95% confidence intervals and two-tailed p-tests conducted for each outcome where possible. The criteria for conducting sub-group analysis were pre-specified in the review protocol.
3 | RESULTS
| Quality of randomized controlled trials
One study was assessed to have an overall "low risk of bias" (Faramarzi, Yazdani, & Barat, 2015) . One study was assessed as having an overall "high risk of bias" (Korol & Von Baeyer, 1992) . Twenty-three studies were assessed as having an overall "unclear risk of bias". The risk of bias assessment summary for all included RCTs is presented in Figure 2 . The sample sizes ranged from 25 participants (Côt eArsenault, Krowchuk, Schwartz, & McCoy, 2014) to 2,212 participants (Dodd et al., 2016) .
| Participants
Seven studies recruited women from a general pregnant population and four studies included nulliparous pregnant women. Six studies recruited pregnant women with a history of mood concerns or elevated anxiety/depression scores. Other studies included women who were not selected due to anxiety/depression symptoms but women who: had obstetric complications (high BMI, nausea, gestation diabetes mellitus); had social risk factors (single pregnant women or with unemployed partners); were African American pregnant women; were pregnant women attending for amniocentesis and pregnant women with a history of previous pregnancy loss.
| Recruitment
Twelve studies reported a power calculation to determine the correct sample required to detect significant changes in the primary outcome where one exists. This comprised self-report measures of anxiety in seven of the studies (Bastani, 2015; Bastani, Hidarnia, Kazemnejad, Vafaei, & Kashanian, 2005; Bittner et al., 2014; Chang, Chen, & Huang, 2008; Milgrom et al., 2015; Newham, Wittkowski, Hurley, Aplin, & Westwood, 2014; Satyapriya, Nagarathna, Padmalatha, & Nagendra, 2013) .
In the included studies, pregnant women were mainly recruited from hospital antenatal clinics. Five studies recruited women from community locations (Brugha et al., 2015; Bullock, Wells, Duff, & Hornblow, 1995; Côt e-Arsenault et al., 2014; Davis, Goodman, Leiferman, Taylor, & Dimidjian, 2015; Newham et al., 2014) . In most studies, a healthcare professional approached potential participants during a clinic appointment. Pregnant women were also recruited by: posting flyers in clinic locations (Guardino, Dunkel, Bower, Lu, & Smalley, 2014; Vieten & Astin, 2008; Woolhouse, Mercuri, Judd, & Brown, 2014) ; via antenatal classes (Korol & Von Baeyer, 1992; Vieten & Astin, 2008; Woolhouse et al., 2014) ; support groups (Côt e-Arsenault et al., 2014), attendance at ultrasound scan (Snaith, Hewison, Steen, & Robson, 2014 ) and physiotherapy appointments (Woolhouse et al., 2014) .
Psychological screening was used to assess participant eligibility in five studies: Bittner et al. (2014) : STAI, BDI and PDQ followed by a diagnostic interview (Wittchen & Pfister, 1997) . Following screening procedures, 160 (21%) women were eligible and consented to participate.
2. Teixeira, Martin, Prendiville, and Glover (2005) 
| Interventions
Various types of interventions were tested in the included studies.
Interventions have been categorized as (1) mind-body: hypnosis, meditation, yoga, biofeedback, tai chi and visual imagery (Wahbeh, Elsas, & Oken, 2008) ; (2) Table 1 .
Fourteen studies evaluated mind-body interventions including:
1. relaxation (Bastani et al., 2005; Chang et al., 2008; Teixeira et al., 2005; Tragea, Chrousos, Alexopoulos, & Darviri, 2014; Ventura, Gomes, & Carreira, 2012) 2. guided imagery (Jallo, Ruiz, Elswick, & French, 2014; Korol & Von Baeyer, 1992; Urech et al., 2010) 3. mindfulness (Guardino et al., 2014; Vieten & Astin, 2008; Woolhouse et al., 2014) 4. yoga (Davis et al., 2015; Newham et al., 2014; Satyapriya et al., 2013) .
Four studies evaluated psychological interventions including: CBT (Bittner et al., 2014; Milgrom et al., 2015) ; CBA (Brugha et al., 2015) and MCBT (Faramarzi et al., 2015) .
Three studies evaluated supportive interventions, including:
1. peer telephone support (Bullock et al., 1995) 2. midwifery telephone support (Snaith et al., 2014) 3. Home visits by nurses (Côt e-Arsenault et al., 2014).
Two studies tested educational interventions focused on health, diet and exercise: (Bogaerts et al., 2012; Dodd et al., 2016) . 
| Theoretical basis
Some authors described the theoretical basis for CBT interventions (Bittner et al., 2014; Milgrom et al., 2015) , psychological support/ CBA interventions (Brugha et al., 2015; Côt e-Arsenault et al., 2014) and mind-body interventions such as acupressure (Bastani, 2015) , mindfulness (Guardino et al., 2014; Vieten & Astin, 2008; Woolhouse et al., 2014) , guided imagery (Jallo et al., 2014) , yoga (Newham et al., 2014; Satyapriya et al., 2013) and relaxation (Bastani et al., 2005 , Chang et al., 2008 Teixeira et al., 2005; Tragea et al., 2014; Urech et al., 2010; Ventura et al., 2012) .
| Participation
Studies which reported that 40% or more of the eligible target population declined participation in interventions were:
1. Educational intervention for pregnant women with a high BMI (Dodd et al., 2016) , 60% (N = 3,262) declined due to lack of interest, too busy to participate or were unable to be contacted.
2. Group CBT intervention (Bittner et al., 2014) , following initial anxiety/depression screening 45% (N = 209) declined further participation/screening or could not be contacted.
3. CBT intervention (Milgrom et al., 2015) , 47% (N = 79) declined or could not be contacted to complete further SCID screening.
4. Yoga intervention (Newham et al., 2014) , 43% (N = 44) declined or did not make further contact with the researchers.
5.
Telephone support intervention (Bullock et al., 1995) , 41%
(N = 90) declined or could not be contacted.
Studies which reported that 80% or more of the eligible target population agreed and consented to participation included: (N = 24) agreed.
Guided imagery intervention for pregnant African American
women (Jallo et al., 2014) , 97% (N = 72) agreed.
4.
Mindfulness intervention for women with high pregnancy anxiety scores on the PRA and PSA scales (Guardino et al., 2014) , 94%
(N = 50) agreed.
Interventions delivered to general populations of pregnant women which reported that 80% or more of the eligible target population agreed participation included:
1. Yoga intervention (Satyapriya et al., 2013) , 86% (N = 105) agreed.
2. Relaxation intervention (Chang et al., 2008) , 100% (N = 136) agreed.
| Outcome measures and outcome time points
The STAI (Spitzer, Kroenke, Williams, & L€ owe, 2006) was the most commonly used scale, being used in 21 studies. Two studies included women with symptoms of nausea and conducted outcome assessments in the first trimester of pregnancy (Faramarzi et al., 2015; Knight et al., 2001) . Outcome measures were assessed in the second trimester of pregnancy in five mind-body interventions (Bastani et al., 2005; Davis et al., 2015; Guardino et al., 2014; Tragea et al., 2014; Ventura et al., 2012) , one CBT intervention (Bittner et al., 2014) and one acupressure intervention (Bastani, 2015) . All other studies which reported the timing of outcome assessments (N = 15) collected postintervention outcome data in the third trimester of pregnancy. Mid-point data collection were collected in six studies (Bogaerts et al., 2012; Davis et al., 2015; Dodd et al., 2016; Jallo et al., 2014; Knight et al., 2001; Snaith et al., 2014) . Data collection continued into the postnatal period in seven studies (Bittner et al., 2014; Bogaerts et al., 2012; Bullock et al., 1995; Dodd et al., 2016; Milgrom et al., 2015; Snaith et al., 2014; Vieten & Astin, 2008) .
| Attrition
In four multi-session interventional studies, more than 20% of the IG did not complete the intervention (Bittner et al., 2014; Knight et al., 2001; Newham et al., 2014; Woolhouse et al., 2014) .
| Results of individual studies
Studies which reported significant differences in anxiety scores (P < .05) between the control group (CG) and intervention group (IG) at postintervention are presented in Table 1 alongside studies which reported no significant between group differences.
3.10 | Meta-analysis of STAI postintervention scores Studies used different versions of the STAI (Spielberg, Gorsuch, & Lushene, 1970; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983 ) and included other anxiety measures (HAD-A, BAI, MAQ, STAI-short) therefore the SMD was used as the summary statistic (Higgins & Green, 2011) . Four studies (Knight et al., 2001; Newham et al., 2014; Teixeira et al., 2005; Tragea et al., 2014) reported anxiety scores as median and inter-quartile ranges due to the non-normal distribution of the data, so were excluded from the metaanalysis. Four studies with insufficient details of postintervention scores (Bogaerts et al., 2012; Bullock et al., 1995; Côt e-Arsenault et al., 2014; Ventura et al., 2012) were excluded from the meta-ana- pregnancy (Marc et al., 2011) and pharmacological and non-pharmacological treatments for pregnant and postpartum women with a diagnosed anxiety disorder (Marchesi et al., 2016) . The findings highlight points for consideration in the practical aspects of delivering non-pharmacological interventions in maternity care contexts including training needs for intervention providers.
| Limitations of the review
Studies not published in English were not included in the review.
Most of the included RCTs had relatively small sample sizes and thirteen studies did not include a sample size calculation. As a metaanalysis of postintervention anxiety scores was only achievable for a small sub-group of studies, the aim of the study to assess the effectiveness of interventions was only partially achieved.
| Quality of the included RCTs
Most of the included studies were assessed as having an unclear risk of bias. Details of allocation concealment, blinding of study personnel, sampling methods and outcome assessors were not reported in many of the studies.
| Participants and eligibility screening
The studies included women from general pregnant populations or pregnant women with obstetric, social or psychological symptoms or risk factors. Attention to recruitment rates and recruitment strategies in the included studies has revealed the possibility of selection bias and highlighted limitations to the reach, generalizability and relevance of the findings. Therefore, addressing the limitations to recruitment processes will assist the design of future studies (Dzewaltowski, Estabrooks, Klesges, Bull, & Glasgow, 2004; Tarquinio, Kivits, Minary, Coste, & Alla, 2014; Toerien et al., 2009 participants in a supportive context. Six studies reported using convenience sampling methods (Bastani et al., 2005; Dodd et al., 2016; Guardino et al., 2014; Tragea et al., 2014; Urech et al., 2010; Ventura et al., 2012) and six studies provided little information of the sample population and sampling methods (Chang et al., 2008; Côt eArsenault et al., 2014; Knight et al., 2001; Korol & Von Baeyer, 1992; Vieten & Astin, 2008; Woolhouse et al., 2014) . Without transparent reporting of the sampling methods it is difficult to assess whether the characteristics of the sample represent those of the population and whether the results would be subject to change depending on the research context (Sedgwick, 2015) .
| Intervention components
The studies included in the review evaluated psychological, educa- (Glover, 2014; Marchesi et al., 2016; Morrell et al., 2016) . The Acorn and First steps trials are currently being conducted to evaluate multi-component interventions delivered to pregnant women (Barnes et al., 2013; Wilkinson et al., 2016) .
| Intervention providers
Most mind-body interventions were delivered by trained instructors (mindfulness, yoga, acupuncture, relaxation), while mindfulness and CBT interventions were delivered by psychologists or psychotherapists. Four studies recruited healthcare professionals (nurses and midwives) to deliver interventions and provided additional training in psychological and motivational interviewing techniques. Only one study recruited and trained peer volunteers to deliver a telephone support intervention (Bullock et al., 1995) . Details of inter- 
| Attrition and compliance
Five studies reported attrition rates of greater than 20% for the IG and/or CG (Bittner et al., 2014; Knight et al., 2001; Newham et al., 2014; Tragea et al., 2014; Woolhouse et al., 2014) and only four studies indicated the numbers of sessions attended by participants (Bittner et al., 2014; Davis et al., 2015; Guardino et al., 2014; Milgrom et al., 2015) . Bittner et al. (2014) excluded women from final analysis who did not attend more than 74% of the sessions. Delgadillo et al. (2014) suggested that non-pregnant participants in low intensity psychological interventions for anxiety and/or depression report the highest attrition rates by session four, implying that sessions 1-3 are key periods to maximize engagement and retention.
They suggest that at least four therapy sessions are required to achieve reliable and clinically significant improvement rates. Three studies which evaluated single-session relaxation interventions (Teixeira et al., 2005; Urech et al., 2010; Ventura et al., 2012 ) measured anxiety symptoms directly following the intervention and recommend that the psychobiological effects of the interventions are evaluated over a longer follow-up period.
| Outcome measures
Two studies were solely focused on evaluating the effects of the intervention on symptoms of anxiety with other studies including anxiety alongside other psychosocial outcomes. It is recognized that multidimensional psychosocial aspects of pregnancy are important in developing models of care to promote the psychological well-being of women (Jomeen, 2004) . This multidimensional approach was employed in six of the included studies which included anxiety in a composite of primary outcome measures alongside depression, stress, positive and negative affect and social support. However, the presence of anxiety may reduce the effectiveness of the treatment of depression or vice versa. Interventions targeting one condition may not be effective for the other co-morbid condition (Garber & Weersing, 2010) . Interventions that focus on improving symptoms of anxiety and depression need to have a proposed logic and theory of change before testing the mechanism by which an improvement in symptoms is likely to occur for each condition. Studies of interventions which aim to improve symptoms of anxiety to prevent postnatal depression require a sufficient 1 year follow-up period to determine their effectiveness (Morrell et al., 2016) .
| CONCLUSION
The introduction of interventions to reduce symptoms of mild to moderate anxiety in pregnant women has the potential to improve health outcomes for pregnant women and their infants. The results of the review were inconclusive and need to be interpreted with caution as many of the included studies provided an inadequate description of their methods to allow a full assessment of methodological quality and the results of the review were predominantly EVANS ET AL.
| 305 based on small samples. Future RCTs should be adequately powered and reported in accordance with the CONSORT guidance (Schulz, Altman, & Moher, 2010) . Including an assessment of the recruitment process, level of engagement with interventions and the criteria for completion will assist researchers to maximize recruitment and identify the optimal duration of interventions, balancing resources and commitment required with potential beneficial effects.
The review found insufficient evidence to draw overall conclusions regarding the benefit of non-pharmacological interventions for pregnant women with anxiety and future studies are required to develop the current evidence base.
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